INTRODUCTION
Intercropping is a cultivation practices to increase the productivity per unit area. Soybean and sunflower crops are commonly suggested as desirable intercrop species because of their different growth habits and sowing spacing which allow full utilization of the environment with minimum competition for light. Garcia and Pinchinat (1976) found that intercropped planting as (100% maize + 50% soybean and 100% soybean + 50% maize) did not reduce crop yield (maize and soybean yields), but planting as (100% soybean + 100% maize) recorded the highest maize and soybean yields. Beets (1977) reported that intercropping maize with soybean in different arrangements, i.e. 100% + 0%, 75% + 25%, 50% + 50%, 25% + 75% and 0% + 100% of maize : soybean reduced the grain and seed yields of both crops. Moallem (1979) noted that soybean yield was 0.58 t/ha when intercropped with maize. Mohta and Rde (1980) found that seed yield of soybean, when intercropped, was less than that as a solid crop. The combined seed-grain yield of the two crops in the intercrop was more than the individual components. Tetiokagho (1988) found that soybean yield decreased with the increase of maize density. Galal and Metwally (1982) mentioned that intercropping corn and soybean reduced seed yield by 40% less than under monoculture. Umrani et al (1987) showed that intercropping sunflower and pigeonpea at 2:1 row ratio gave highest seed yield and land equivalent ratio. AbdelGawad et al (1989a) found that highest soybean seed yield/fad. was obtained by planting sunflower with soybean at 30 cm ridge width with 3:3 intercropping pattern. Abdel-Gawad et al (1989b& c), Ujjinaiah et al (1990) and Dhingra et al (1991) found that maize gave higher yield in intercrop. Average yield of maize over 4 years was highest (3.69 t/ha) when grown in alternate row with mungbean. Pal et al (1991) found that seed yields of sunflower and soybean were reduced by intercropping with grain sorghum. Gode and Bobde (1993) found that seed yield of soybean was 1.66 t/ha when grown alone and 0.35-0.58 t/ha when intercropped with sorghum. Varughese and Iruthayaraj (1996) showed that grain yield of maize was unaffected by cropping system, except in Kharif (monsoon) of 1989 when it was highest with intercropping at 2:2 row ratio. Assey et al (1983) found that increasing the cropped soybean density from 40 to 120 thousand plants/fad. did not reflect any significant difference respecting land equivalent ratio and aggressivity of maize and soybean. Shafshak et al (1986) found that land equivalent ratio (LER) increased with increasing plant density by intercropping sunflower with soybean. Zamar and Giastiani (1997) found that land equivalent ratio reached 1.09 and 1.11 in the 1 st and 2 nd years, respectively. Nagavani et al (1997) found that sunflower seed yield was highest (2329 kg/ha) from irrigation at 1.0 irrigation water : cumulative pan evaporation and application of 100 kg N. Rajashekher and Reddy (1997) showed that seed yield of sunflower was lowest with basin irrigation and highest with irrigation to broad beds and furrows. Shahid Rafiq et al (1998) found that seed yield, seed oil contents and values of yield components of sunflower were highest with 8 irrigations at 7 day intervals between 14 and 63 days after sowing. Chavan et al (1998) found that irrigation every 10 days to crop sown on 31 January produced the highest soybean seed yield of 2.17 t/ha. Deolankar and Mogal (1998) noticed that seed yield of soybean was highest with 37.5: 75 kg N : P2O5 (1.98 t/ha) and was similar with irrigation at cumulative pan evaporation (CPE) of 75 (1.84 t/ha) or 100 mm (1.74 t/ha) or at critical growth stages (1.75 t/ha) which was significantly higher than irrigation at CPE of 125 mm (1.6 t/ha). Fernandes et al (1998) found that the treatments with the greatest frequency of irrigation and a depletion of 45% of available water showed highest grain yield. The greatest water use by soybeans was in the treatments that presented the smallest interval between irrigations. Waills et al (1997) found that deep tillage or the use of permanent beds did not affect soybean yield. Also, the combination of disc ploughing and furrow irrigation was successful. Yadav and Kumar (1998) noticed that intercropping mulberries with soybeans or V. radiate produced 40% higher overall yields and the best economic returns were obtained by growing crops in a 1:2 arrangement, i.e., 2 rows of mulberries between rows of soybeans or V. radiate.
Thus, this work was designated to study the effect of irrigation intervals and intercropping systems on yield and its attributes, seed oil and seed protein of soybean and sunflower seeds and the competitive relations of the two crops at the newly reclaimed land of Nubaria region.
MATERIALS AND METHODS
Two field experiments were carried out at Nubaria Agric. Res. Station during the two successive growing seasons of 2003 and 2004. The major objective of this study was to investigate the effect of two irrigation intervals and six planting patterns on yield and its components, seed oil content, seed protein content of soybean and sunflower plant and their competitive relations.
Each experiment included 12 treatments which were the combination between six planting patterns and two irrigation interval treatments. A. The irrigation interval treatments were as follows: 1. Irrigation every 14 days. 2. Irrigation every 28 days. B. The planting patterns were as follows:
1. Soybean was sown on one side of the ridge in hills 10 cm apart and thinned at two plants/hill and sunflower was sown on the other side of the ridge (100% soybean + 100% sunflower). 2. Soybean was sown at 2:2 rows ratio with sunflower. 3. Soybean was sown at 2:4 rows ratio with sunflower.
4. Soybean was sown at 4:2 rows ratio with sunflower. 5. Soybean in solid stand was sown in hills 10 cm apart and thinned at two plants/hill as the monoculture checks. 6. Sunflower in solid stand was sown in hills 30 cm apart on one side of the ridge. Soil samples were collected from the experimental site for mechanical and chemical analysis.
Results of the analysis are presented in Table (1) .
A split plot in complete randomized block design with four replications was used. The two irrigation interval treatments occupied the main plots. The six planting patterns were arranged randomly in the sub-plots. At harvest, 10 plants were randomly selected from the middle ridges of each plot of soybean plants to measure plant height (cm), number of pods/plant, 100-seed weight (g) and seed yield/plant (g). Seed yield per faddan was estimated from the whole plot. Also, at harvest, 10 plants were randomly taken from the middle ridges of each plot of sunflower plants to measure plant height (cm), number of leaves/plant, stem diameter (cm), head diameter (cm), 100-seed weight (g) and seed yield/plant (g). Seed yield per faddan was estimated from the whole plot. Oil content of soybean and sunflower seeds was determined by Soxhlet apparatus on dry weight basis as described by 
RESULTS AND DISCUSSION
A. Soybean
Effect of irrigation intervals
The results presented in Tables (2 and 3 ) indicated that irrigation intervals had significant effects on plant height, number of pods/plant, seed yield/fad. and seed oil percentage in the two seasons, whereas, the effect on 100 seeds weight, seed yield/plant and seed protein percentage was not significant. These results revealed that irrigation every 14 days gave higher values for all studied traits.
Higher values for plant height, number of pods/plant, seed yield/fad. and seed oil content were obtained from irrigation every 14 days compared to irrigation every 28 days in both seasons. Soybean yields of the 14 days irrigation interval were 11.7 and 20% higher than those of the 28 days interval for the 1 st and 2 nd growing seasons, respectively. The significant yield reduction could be due to water stress during the long interval between irrigations. Similar results were reported by Chavan et al (1998), Deolankar and Mogal (1998), Fernandes et al (1998) and Willis et al (1998).
Effect of intercropping patterns
The results presented in Tables (2 and 3 ) indicated that intercropping patterns had significant effects on plant height, number of pods/plant, 100-seed weight, seed yield/plant and seed yield/fad. in the two seasons. The pure stand gave the highest values for all studied traits as compared to the intercropping patterns, except in cases of oil and protein percentages in the two growing season. The obtained results could be due to higher competition between soybean and sunflower for light, water and nutrition elements.
The results presented in Table ( 2) indicated that significant differences were found for plant height and seed yield/fad. when soybean was sown on one side of the ridge and sunflower on the other side (100% soybean + 100% sunflower) and 2:4 rows of soybean and sunflower, respectively. Also, significant differences were found when soybean was sown on one side of the ridge and sunflower on the other side (100% soybean + 100% sunflower) and 2:2 rows (soybean : sunflower) for plant height in the two seasons. Similar results were also reported by Assey et al (1983), AbdelGawad et al (1989b) and Dhingra et al (1991) .
The data also showed significant differences between pure stand and all intercropping patterns for number of pods/plant, 100-seed weight and seed yield/plant. Whereas, no significant effect was observed among all intercropping patterns on seed oil and seed protein percentages.
The results presented in Table ( 3) showed that intercropping patterns had significant effect on seed yield/fad. and insignificant effect on oil and protein content in the two seasons. The pure stand gave higher yield than that of intercropping patterns in the two seasons. It was clear that sowing 4 rows soybean : 2 rows sunflower gave the highest yield compared to other intercropping patterns. The obtained results could be due to higher competition between soybean and sunflower for light, water and nutrition elements. The obtained yields were higher 97.7, 35.9 and 16.2% in the first season and 98.0, 37.5 and 20.4% in the second season than average seed yield/fad. of the 2:4, 2:2 and 100%+100% intercropping patterns, respectively. Similar results were also reported by Zamar and Giambastiani ( 
Interaction effects
The results presented in Tables (4 and 5) revealed that the interaction between irrigation intervals and intercropping patterns had significant effects on plant height, number of pods/plant, seed yield/plant and seed yield/fad. in the two seasons.
The highest seed yield/fad. was obtained by irrigated soybean pure stand every 14 or 28 days in the two seasons. The highest values of plant height, number of pods/plant, seed yield/plant and seed yield/fad. were obtained by soybean pure stand with irrigation every 14 days in both seasons. The obtained results may be due to higher competition between soybean and sunflower for In respect to the significant effect of this interaction on seed yield/fad., results showed no significant differences among the following two intercropping patterns 100% soybean : 100% sunflower and the 4:2 under the 28 days irrigation interval but this was not the case with the 14 days irrigation interval.
B. Sunflower

Effect of irrigation intervals
The results presented in Tables (6 and 7) indicated that irrigation intervals had significant effects on plant height, number of leaves/plant, seed yield/plant and seed yield/fad. in the two seasons. Results revealed that irrigation every 14 days gave higher values of plant height, number of leaves/ plant, seed yield/plant and seed yield/fad. in the two seasons. Whereas, no significant effect was found in cases of stem diameter, head diameter, 100-seed weight and seed oil percentage in the two seasons. The resulted seed yields/fad. from irrigation every 14 days interval were 26.7 and 19.2% higher than seed yield/fad. of the 28 days interval in the first and second seasons, respectively. Similar results were reported by Nagavani et al (1997), Rajashekher and Reddy (1997) and Shahid Rafiq et al (1998).
Effect of intercropping patterns
The results presented in Tables (6 and 7) showed that all studied traits were significantly affected by the intercropping patterns in the two seasons. The pure stand gave the highest values for all studied traits compared to the intercropping patterns in the two seasons.
The results showed no significant effects among almost intercropping patterns on plant height, number of leaves/plant, stem diameter, head diameter, 100-seed weight and seed yield/plant in the two seasons. The pure stand gave the highest value of plant height, number of leaves/plant, stem and head diameters, 100-seed weight, seed yield/plant and seed yield/fad. as compared to the intercropping patterns in both seasons. These increases could be due to the competition between soybean and sunflower plants on light, water and nutritive elements.
It was clear from Table (7) that seed yield/fad. of pure stand recorded the highest values and there were significant differences between pure stand and all intercropping patterns in the two seasons. Also, there were significant differences among all intercropping patterns in the two seasons. Moreover, significant effect of intercropping patterns on oil percentage was found in the two growing season. Tables (8 and 9 ) revealed that the interaction between irrigation intervals and intercropping patterns had significant effects on all studied traits, except the stem and head diameters and oil seed percentages in the two seasons. The highest seed yield/fad. was obtained by sowing sunflower in pure stand and irrigated every 14 days. Results showed that the seed yield/fad. of the two intercropping patterns, i.e., 100% soybean + 100% sunflower and the 2:2 were not the same under the two irrigation intervals. The highest values of plant height, number of leaves/plant, 100-seed weight and seed yield/plant were obtained by sowing sunflower in pure stand and irrigated every 14 days in both seasons. The obtained results may be due to higher competition between soybean and sunflower for light, water and nutritive elements in both seasons. Similar results were reported by Abdel-Gawad et al (1989b) and Dhingra et al (1991).
Interaction effect
Results in
C. Competitive relations
Land equivalent ratio (LER)
Results presented in Table ( 10) show the effect of intercropping soybean with sunflower on land equivalent ratio (LER). Land equivalent ratio (LER) values were greater than one by intercropping soybean with sunflower in the two seasons. It is clear that the actual productivity was higher than expected productivity. Intercropping soybean with sunflower (100% + 100%) and irrigation every 28 days gave highest value of LER was (1.22 and 1.23) in the two seasons, respectively as compared to 4:2 ratio in the two seasons. These results could be due to higher competition between soybean and sunflower for light, water and nutritive elements. Similar results were reported by Assey et al (1983) and Abdel-Gawad et al (1989b).
Relative crowding coefficient (RCC)
Results in Table ( 10) showed that relative crowding coefficient for both crops, i.e., soybean and sunflower was larger than one. The values of RCC were greater when intercropping at 2:4 ratio with irrigation every 14 days than at 4:2 ratio with irrigation every 14 days (was 3.68) in the first season. The same table indicated that the highest value of RCC was from (100% + 100%) ratio with irrigation every 28 days (was 3.42) in the first season. Also, the highest value of RCC was from 2:4 ratio with irrigation every 28 days in the second season. These results could be due to higher competition between soybean and sunflower for light, water and nutritive elements. Similar results were reported by Umrani (1987), Abdel-Gawad et al (1989) and Varughese & Iruthayaraj (1996) .
Aggressivity (Ag)
Data presented in Table ( 10) showed that aggressivity values were larger than zero when intercropping soybean with sunflower under irrigation intervals with intercropping patterns. The highest value of aggressivity was at 2:4 ratio (0.24). Also, at 4:2 ratio with irrigation every 14 days, in the first season. Also, at 4:2 ratio with irrigation every 28 days in the two seasons soybean was dominated crop (negative values), whereas sunflower was the dominant crop (positive values). These results could be due to higher competition between soybean and sunflower plants on light, water and nutritive elements. Similar results were reported by Abdel-Gawad et al (1989c), Dhingra et al (1991) and Varughese & Iruthayaraj (1996) .
